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^= (54) Title: METHOD OF ANALYZING PEPTIDE FOR DETERMINING C-TERMINAL AMINO ACID SEQUENCE 
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(57) Abstract: A method of analyzing a peptide for determining C-terminal amino acid sequence based on successive dissociation 
reactions of C-ierminal amino acids, in which C-terminal amino acids of a peptide can be successively dissociated while inhibiting 
undesirable side reactions such as the cleavage of a peptide linkage present within the peptide and the chemical treatment can be 
performed under general conditions. In the method, an alkanoic anhydride and a perfiuoroalkanoic acid both in a vapor state supplied 
from a mixture obtained by adding a small amount of the peril uoroalkanoic acid to the alkanoic anhydride are caused to act on a 
J dry peptide sample in a dry atmosphere at a temperature selected from the range of 15 to 60**C to dissociate a C-terminal amino 
1^ acid through the formation of a 5-oxazolone structure and cleavage of the 5-oxazolone ring. The C-terminal amino acid sequence is 
fS| specified based on the decreases in molecular weight of the reaction products thus obtained in scries. 
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(CF3CF2COOH) ^iWiWfMWL. foS 
V^fi, ^:7°i? 7/L';^-n:/^^5^^^ (C F 3 C F 2 C F 2 C OOH) '^'^W^^^Wi^h^ 

$SST5;/'m<^^l^^?^^v!J07K:5^jS^=^T:bi^'5;^^:^5^i^^tLT^^'5 (t s u g i t 

a, A. et al., Eur. J. Biochem. 206, 6 
91-696 (199 2) )o APxT, m^^^—y f^^-O-T fV^^-yW^^Wff^ 
Wm^'X^X. m7k^y^-7j^>iray'x2y<i^^ ( (CF3CF2CO) 2O) cor-fe 
h=^h])/\ymm. m.:^^-:f^yjV^n-^^l^m. ( (CFaCFaCFjCO) 2O) 
OT-fe h- h yyi^^^^^^iJfflL. - 1 8 'C{C?&SP boo, 

tt"CV^S (Tsugita, A. et al., Chem. Lett. 
1992, 235 — 238; Takamoto K. et al., E 
ur. J. Biochem. 228, 362-372 (1995))o 
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— N N— ^ 



R2 O 



R1 



It 

R2^ohh6 R2 O'-^c 



n .. / - HjO — N M 'f^' 



(I) 



-t-^;^^^ (II) x^mu^ti^RJt^ : 



— N N-^'^'' — N OH rp r.P -rn—w oH 



\ /T*^ ~^ /*-'" CF.CF, -CO— N 0 

/\ A +CF3CF,-COOH - + V/ 

.H,0 «2 O ^jj^ 



mm vfcmMx\ 7c(D^-^9- Fic^LT. 1 ~ 1 omr ^ >^mn&t^^(ocmiQ 

\:°--!7mmx'^^o McW-ma-x. ^Kf^smm\-t. 7no-<:/^ kts^^m^^^^^c 
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^7"^ Kl3(0-fer!J ^-^K (-NH-CH (CH2OH) -CO-) {C*5VnT. 
aiiL(DT%y^ (-NH-) t ^ \lL(D \1 Y u ^ (—OH) (DmX\ N, O- 
TiyjvmiLKmi^WfsX^^ iDzK5^lif75>ii^f ir U >-aS<7)N5fe{IlJ-e 

(JltKadfi^^ (-OH) ;&5;|^u-CVN5 h (-NH-CH (CH 

(CHg) OH) -CO-) je:43V^Tt>. lKl«o^«(::<t-5;?jP7k5>^;5SiiitTb. h 

K^'OT;^^n°7=¥>'^^S (-NH-CH (CHaCOOH) -CO 
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^':^'^h'(Dmm\^m.^^j:< t.h. j8^(^tKp^->« c-oh) 
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^ (-NH-CH (CHjOH) -CO-) ^C:io^^Ts aficOT^y* (-NH-) 
^ /3{4cot Kp^v'S (-OH) N, 0-riy/i^mtLRJttmW.Mm^ 

^MJt^f^^-^— 7/v;a-ci Tyw;*7 T/v* i^m^-^m h 
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NH-CH (CH2OH) -co-) -^M-^r^^aS (-NH-CH (CH (C 
H3) OH) -CO-) (C^^-r-St: KD=ari/^{C?tifLr. /<—'7/U:tnT/U:b^^ 

N, o-Tt^/vfe<4SfS^M^&*)t;iPW-rSo l^i^tc, Nm^(DT % y m^coN 

-TV/WbSJf&^aSiifTU, -^fc, yi/vaS (-NH-CH (CH2CH2CH2 
CH2NH2) -co-) <D £iiL<DT^ y&^<DJ<f-Ti^MtR}^^. 
(-NH-CH (CH2-C6H4-OH) -co-) (Dy^/—Mi^ Kn^ev/^ 

mm~^(DRit>±^mt. 7ctf£?>^>^'^h't^. M&^^mcx^^mu 
ii#:£u c*«i<9ia^ij^i^x, c*coT5y^sa^im#^#?>x@^^:ir;t> 
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-^7"^Kc7)C*4^}Ci3V>T. TtB-rS— (III) : 




7/V;;rnT/V:j5;V®?(^^-rp K a {4. 0. 3~2. 5 c^lEfflT-3t>5^-^— 
t UT. ;^^^2~4 0^^•-:7y^;^^T/^*>'^<lr$fJg^cflJffi-f-5:l<^:6ST*#. 
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m\\m-^^^mz.^\^x. =t(D^mi~. 1 5°c~5 o'cc^tSHfcie^^tbsm^ 
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c^i^TKym^mikmc^mi-^^mm^t^ hit. 
m(Dm'^umtm.^^t>^xm^^^^^y hxh^:zt^w^t-r?>^^y hx 
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mm ^mm-t 5 7t fe <Dm^ <Dmm 
^'^(D^-y^ Kic>fij-ux> ^(D^-fj- Y<Dcm^T% ^m^mm.mz.^^m^>^\^ 

-<y^K^s^$ixfc:— igoR^S^J^^f^b. :L(D-'^<Dm.^.m^(Di^^ 
^^l/^^^T'<^fflil^{C J; (9 ii-rS. Time-of-Fl i ght MKS^^^ff^S^ 

-<:^^KOC7fe^(s::feV^-C. TIEi-'5-i59;^ (III) : 




(III) 
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R2 O 



R2^0HHd R2 O-^o (I) 



-r. f^-t^mi-^ (la) : 
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H H >-0" 
— N N— < 

R2 O 
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R2 OH HO 
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m.^'mMk\.i^^^^Y\^n\^Xs -f^y^-y^^Wh\^xmn^^^^hx. 
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m±i-t. Tm<D^li>^ (lb) : 

(lb) 

— :7>'V;^nZyV:*:/i?iO;^i-pKat*. 0. 3~2. 5<D^mXh?)y<—7/U:^ 



H 

— N N- 

^> ^ 

R2 OH HO 




(CH3C0),0 _{J 
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R2 OH O. 




H3C 
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:^ni'^^ (CF3COOH) . ^l^i}'V/U:i-uzfia/<iy^ (C F 3C F OOH) , 
^zf^^ju^uy^^:^^ (CF3CF2CF2COOH) <lr5fiJ^fS^i;dSj:«9M* 

x\ m^tm(D-s-s-m^^m^-r^. fe6v>«. in— ^^p^-e-s-s-^ 
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c^*j-^«^7K%^fflv^6^^;5i^J: •9&^b<. ma-is mm^2 (DmMT/u:iJ 

^m^mi. mmti.xmm-r^^<—y/^:tt2T/i-^'^mii. ^jt(Dm. miijw 
t\^x^^lr^^<—-7/v^nrjv^-^m\i. i^c<. mm.t\.x^^ir^r/v:^ 
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H Di H H 

— N N'^"'' — N O-^ H3C— CO— N OH 
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tutBC5feCT ^ y l^^^^fe6<3{c^^fi-sxm-e#f^tL-5-^g<^s;^;^^t»^-g• 
mtx^^(Dx\ 0^ Lv>tj<^Tfe5c mm-^m^i. ^m^k-^mm^^mit^i^ 

;r-rS^><^:i5*f*U<. DMAE ( (CH3) gN-CHgCHgOH) 
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31«^1-§ii:;6S0^UV\ ^tz. (^^^^/l-T$y) zj^^y^jv (DMAE) ^ 
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^'^(DT/i^^ i^m^yk^ t Tjvij i^^h: 
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i^v^fgfflF^{c^^i-6^.i:;65$f*b<, J: I!) Ai2|s:6lJ{c(4, 1 5''C~ 5 0*C<D|&ffl 

^?!I;t(^. Tyi-:^>'^ilzK#;<bT/v;&>'®?<^-g'f+(c*l-UT. 0. 1~1. 0#:^% 
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:^^mMi^A^-^mfj:m7mm^mmi-^wi=t7r^vx\^^^o 

mSirUT. m.^<r>m^. lO^T^y^ft. m--x\±. ST^ym^^^^h 

ex. mu^h.^^mmm(Dmm^m7jk]^x\^^^o —m^. yjvi^xir;\^^:ym. 
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Time-of-Fligh t MKftr9-t»f^g> M^f^, MALD 

"Cs AsniAsp, Glni;Glu CD^Q < , ^S<7)MM;^^ 1 COT 5: / 

t>-ib. C^i^T K y'm<Dm^:t)^^£^tlX\^^f^\/^^Z^^\^'(D^^m-±. 3 0 00^lr 

^;i^fcv^®H, cfcD*f^U<«, 2 0 0 0 ^®^;fcv^^^laT'fe'5 ir>ds J: 9 ^9^* 



23 



wo 03/081255 



PCT/JP03/03512 



m^it. wmr^ ymmmm<7:)ii^M^^^i-?>yoy'T—'\i/j:t':tm 

^m^mm-r^^^m^h'o. m:tx. m5xim(D->y^y'^i^\zMi^x. 
?if-Mtf£if(Di^m^M\^. mm(D:^/u7T^^i^& c-sh) (Dj^m^m^o m 

■t^M^xit. T ^ ymm&(DT^ F^^^^m}^-r?):ti/u7r.=./um (c=o) t 
^^ym (-NH-) 6^^^x7km'^^^mf5&{^tc'Ji^mtfj:^xv^^^ 

^i'ii:mi>m^tifc:\kmtLtiJix\ 7b^A>?>-<y^h'un^m.^i^x. ±m-r^'(t 

>f>l^ (Leu) Bmt-( y^-f>^iy (lie) <Sr#SiJ-r5wi:«j[^]®6<j 
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-^y^xiymmmmm^^ii^mxho. FM-a'^w^-rs:*/^^'^/^^ (c= 

O) i-f^y^ (-NH-) 75^'#feL^cev^#Jt^T5 y^T^n y >- (p r o) ;5Sc 

B#^^56SLfe^, ^i^J^A±oc*^ST? >'m<^|^*;asMt''cev>;i t^^SiSt-S 
::<i:-c. ^<Dwmtfj:^T ^ /mmmit^ m^T^^my'^V:^ (Pro) <b«l 

u T# b n 5 -i^osj^i^sfei^ t:^tym^m ^^m-r ^:^mxh. m^it. 

^y'^VPcD^Vi^mS (-NH-CH (CH2OH) -co-) ^hu^=-:y^ 

m (-NH-CH (CH (CH3) OH) -CO-) |z:#^£-rS t Vn^i^m^^ 

Stc:^"rso-Tyw;^y-('/Wt:;as«^6lj{c:jifT-r'5fc:Je>. N, O-Tv-zu^^S 
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y»(c:^i-5N-r/v;^7y-Y/Wb. V iyi^mm (-NH-CH (CH2CH2CH2 
CH2NH2) -co-) f fScoT5 /a-^^ON-Ty^:^y-r/Wb^ ts:bWc. 
m^i^XoXn. (-NH-CH (CHa- C 6H4-OH) -CO-) 

1 2 6. 1 6 8tt. iry ^-aS (-NH-CH (CH2OH) -CO-) ©jS^ftS 
7, iJ'Vl-iJ' $ (-NH-CH (CH2CH2-CONH2) -co-) CDS:* 

12 8, 5; i^^^^ (_NH-CH (CH2CH2-COOH) -CO-) 

(O^Sl2 9, N-Tir^/VP^/:^a» (_NH-CH (CH^ CHg CHg CH^ 
NH-COCH3) -CO-) (Z)^»l 7 0 tm^Lr*3!9. m^\Z.X^X\'t. # 

^n^mmt(Dm.^^i^^xm^^n^^^> hxh^o tum. sij^t^nmu^ii. 

:^>mm7m\^^-^'-:7/]^:tx:'Tyi^:^:^m^'>&miavxf^?>m^m. ^fcfi. ^ 
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UKi>^ m^(D^it-^mt;mmx^ ^0x, :Ltib(Dm^mi:u^£hm^^mim 
x-^mmx^^. 

^^X%^o 

^eri^umx^, mm^fAm^^\z.^n^M^-:f^Yw^\z.^\^x. Miasms 
HT> m^-r^^tii^x^. Rit^ma-i. ^^mmtx^^^mt'r^:Lt^m 

S 3 mi-is y^yui^fj: ^(dUW<d h (Dtmrnz-Mm^fh^ib. 

mi-is ^mMi:iA^:^^^m^<7:>MMnm<D~mxith^-h<D(D, :^mmiit)^-A^^M. 
i^M<^Mmic^iom^^^i-f^h<DXi-itj:\,\ 
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^(DT^ ymmmit. Asp-Arg-Va 1-Tyr-I 1 e-H i s 
-Pro-Phe-Hi s - L e u t^iZ.mPMl^XiS'O . ^mmiCH^Tb^^MW:^ 

^-f. rt^|R^ttTV^S t h • TVv?;^-7"Vi^:/ I <^ 1 0 pmo 1 

c<^^?&4^^<7)sjt;^^^#:sr, box:. imm^m.i^x. m^j^com^um 
z.(DT->jHtHmt\^x. m7kmm^mm^^Tx\ tm^^^y'-nm^i'^m^ 
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-r^fctb. ^viiy:^ (Tyr) — /H4t KP'^iXStC^bT. O- 

t\.xmm^^hV7jV:i-nWmKii^iSm^fl^. TIBi-SK^&^ (I a) : 



o. 

OH 



H H 
— N N 

R2 O 




If 



H «^ 

— N N . _ 




fH2 OH HO (ja) 



S^g^jiM^^Us '^J;tf5. TIB-rs^JS?^^ (lb) : 



_K N_/ (CH3CO),0 _H ^ / _K N .R1 

)— 7*^ " >— f r " ) — ^ 

BZ ^OHHO R2 OH O^^ R2 O-^q 



H3C 



(lb) 



H3COOH) foSVNfi, *#LTV^S hy ^drf-y'p^-ii 
«o^^/OS;fe$tL, C7feiSg<^T^ N-ri/^WbT=;ym (Ac-nh-C 

H (Rl) -COOH) ^LT«L, iSS&^^T 5 7 (-NH-CH (R 
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2) -CO-) t^(t>mm:^^\-^^i^mmiii^n^„ $b(c:> ^<D^(^MJfS--i; 

u) , t;^^-:^^ (Hi s) . :7^^/^T7-i^ (Phe) yimnkm^^M^ti^ 
C^mcyaV (Pro) dS^fcB-r^K^S^^S^illJlSSo yr2]}:y\-x^ r^y 

^mn^mmz-^^n^fc)^^ ^y^h^f^^trm^vtzim. ±ss.(DRit^^ da) 
(lb) •x?mtd.^ti^5-:t^-^y\:i>mm^(D^m^tmnx-^f^v^mMs h 

^-r^zftx^jy (Pro) <Dmm^t£':^m\tni^i\f^\\ 0^9. 

V^T. #ib;n-5Ki^;:Mi^{*. D-fv-:/ (Leu) , \iy>^^'J:y (His) , 7^1 

::^/VT^r^>- (Phe) tm'^mz^;M-^^fl. ^^(Dmm^flf^^Zf^YOTi^ 
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mm\^fc7kmm o o o m i ) ^m^\ Mm:ffy :^mKfit:^mmp^\^^mnn^iu 

$;h.6o :Onx.T. 0-T-k^/Wt:d53^<t$tT.TV>5, '^^dV^ (Tyr) ^1^0:7 

«;(7yWxHdrv'S;65^ajL-. — ^Plcifi, ^niyl^ (Tyr) ilW;iO-T-fe^yWk; 
;i^;0^-5^^O.SSr*lx.fc:^. SJsS^:^f^fc:^@-f-5. n^\.X\^^^7k^^^}^ )} 

me-of-Fligh trnWA^W^M. M^^\a-i. MALD I -TOF- 
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iXi^ I <7)^-r f-i^ C^ff*$rl8iJi^<^5fe-r 5o 



1 



m/Z 


A m 


MM 




1380.7 


+42.0 


■KSHsOO 


Ac-DRVY (Ac) IHPFHL 


1338.7 






Ac-DRVYIHPFHL 


1267.6 


-71.1 


-Leu,+C!H3C» 


Ac-DRVY (Ac) IHPFH 


1224.6 


-114.1 


— Leu 


Ac-DRVYIHPFH 


1130.5 


-208.2 


-His-Leu, +CH3CO 


Ac-DRVY (Ac) IHPF 


1088.5 


—250.2 


—His -Leu 


Ac-DRVYIHPF 


983.5 


-355.2 


-Phe-His-Leu, +CH3CO 


Ac-DRVY (Ac) IHP 


941.5 


-397.2 


— Phe-IBs-Leu 


Ac-DRVYIHP 



^titiiycotmwf^ti. 'rtf:t>hs j-^'yi^ (Tyr) mm^o-T^j-MY.-^ 
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Ts.jmm&i'i. V ytmm^ti^o ^=t*3\ n^^^^^ (Leu) t-^y^-f 
(I 1 e) ti-i. ^(D^Mitm\^<. w:m^^mx'\%. m^<Dmm^^^in. 

^1 (eijeV^Tfi. u^-yi^ (Leu) tL■rS^LTV^5o 

(^JfeM 2 ) 

t^^mi^fco BtllBOSIi^Ml fC|E^-r5-5g<7){|^^6*j^^cf«, C 

Lfco 

mate, iJ^-rs^Sim^Jt^-fb^e^j^Sfe-e. C5^iffiT$y^(D3^^6<j^A3. 
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1380.7 


+42.0 


+CHbCO 


Ac-DRVY (Ac) IHPFHL 


1338.7 






Ac-DRVYIHPFHL 


1265.7 


-73.0 


-Leu,+CH3C0 


Ac-DRVY (Ac) IHPFH 


1223.6 


-115.1 


—Leu 


Ac-DRVYIHPFH. 


1131.6 


-207.1 


-His-Leu, +CItCXD 


Ac-DRVY (Ac) IHPF 
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